The roles of three palmitoylation sites of RPE65 in its membrane association and isomerohydrolase activity.
RPE65, a membrane-associated protein predominantly expressed in the retinal pigment epithelium, is the isomerohydrolase in the retinoid visual cycle. Three cysteine (Cys) residues, Cys231, Cys329, and Cys330, in RPE65 have been shown to be palmitoylated and have been suggested to be responsible for its membrane association. The purpose of this study was to define the role of these Cys residues in palmitoylation, membrane association, and isomerohydrolase activity of RPE65. The three Cys residues in RPE65 were replaced by Alanine (Ala) with site-directed mutagenesis. The mutant protein levels and subcellular localizations were determined by Western blot analysis and subcellular fractionation, respectively. Their enzymatic activities were evaluated with the in vitro isomerohydrolase activity assay. Palmitoylation of the mutants was examined by labeling of the protein with [3H]-labeled palmitic acid. Mutation of any single residue of these three Cys significantly reduced protein levels of RPE65. Similar to wild-type RPE65, however, all three single Cys mutants were predominantly present in the membrane fraction. Mutations of any one or two of these Cys substantially weakened the isomerohydrolase activity of RPE65, whereas mutations of all three Cys (triple mutant) completely abolished the enzymatic activity. However, this triple Cys mutant was still palmitoylated and associated with the membrane, although at a reduced level. There are additional yet to be identified palmitoylation sites in RPE65. The structural distortions induced by the Cys mutations may be responsible for the mislocalization and decreased isomerohydrolase activities of RPE65.